STAPLING DEVICE 



CROSS REFERENCE TO RELATED APPLICATIONS - None 

STATEMENT TO A "SEQUENCE LISTING", A TABLE OR COMPUTER 
LISTING APPENDIX - Not Applicable. 

BACKGROUND OF THE INVENTION 
(1) Field of the Invention 

[0001] The invention relates to a stapling device with at 
least two stapling heads attached to a staple carriage for 
stapling sheet like material wherein the distance between 
the stapling heads can be adjusted relative to one another. 

Description Of Related Art Including Information 
Disclosed Under 37 CFR 1.97 and 1.98 

[0002] Sheet-like material, in particular paper, 
cardboard or the like, is stapled using machines with so- 
called stapling heads, which are able to cut a required 
length of wire provided by a supply roll, shape the cut 
piece into a staple, drive the staple into the material to 
be stapled, and then impart the final staple shape by 
bending the staple ends. 

[0003] Such stapling heads are used in so-called gather- 
staplers, for example, which have a gathering and 
transporting unit that compiles the material to be stapled 
and relays it to stapling. A staple carriage with two or 
more stapling heads is moveably secured in a section of the 
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gathering and transporting unit, and staples together the 
material to be stapled, while the gathering and transporting 
unit keeps moving, i.e., the staple carriage travels 
synchronously with the material to be stapled during the 
stapling process, so that its transport is not stopped, but 
stapling rather takes place while in motion. 

[0004] Depending on the type and size of the material to 
be stapled, the stapling heads must here be spaced apart at 
varying distances. In known gather-staplers (e.g., see DE 
197 50 143 Al), the distance between stapling heads has thus 
far been set manually before starting up the machine, 
wherein the stapling head mount is removed from the staple 
carriage to this end. 

[0005] Retrofitting such a gather-stapler hence involves 
a corresponding shutdown of the machine and, if necessary, 
the provision of appropriate personnel. 

[0006] The same problem is also encountered in stapling 
machines in which the material to be stapled is conveyed 
into a stationary stapling device, stapled there and then 
transported away. 

BRIEF SUMMARY OF THE INVENTION 

[0007] Proceeding from this prior art, the object of the 
invention is to provide a stapling device for use in 
stapling machines that simplifies the retrofitting necessary 
for various products. 

[0008] This object is achieved with a device having at 
least two stapling heads in which at least one stapling head 
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is moveable and one drive unit is provided for setting the 
distance between the stapling heads. 

[0009] The measures, advantageous embodiments and further 
developments of the invention include the addition of two 
clinchers in which at least one clincher is moveable and one 
drive unit is provided for setting the distance between the 
clinchers, the provision of a guide for moveably 
accommodating the stapling heads and/or clinchers, the 
application of electrically, electronically, pneumatically 
and/or a hydraulically activated drive, the coupling of the 
stapling head and clincher drive, the provision of a linear 
guide for the stapling heads and/or clinchers, the joining 
of the guide with the stapling head unit, the application of 
a spindle drive for setting the distance between the 
stapling heads and/or clinchers, employing a position 
sensor, the provision of a reference position for at least 
one stapling head and/or clincher, the provision of a 
position controller, the provision of a locking device for 
at least one stapling head and/or clincher, providing a 
drive for the locking device, utilizing electrically, 
pneumatically or hydraulically actuated means for actuating 
the locking device, designing the locking device as a 
clamping device, fixing the clamping device relative to the 
stapling carriage, connecting the moveable clamping 
component with the stapling head and/or clincher, providing 
a clamping device with a pressure and/or tension component 
that exerts a force perpendicular to the shifting direction 
of the corresponding stapling head and/or clincher, and 
utilizing a pressure piston in the clamping device. 
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[0010] The invention is hence characterized in that the 
stapling heads are moveably arranged relative to each other, 
and that a drive unit is provided for setting the stapling 
head distance. 

[0011] This makes it significantly easier to adjust the 
stapling head distance, thereby markedly reducing the 
retrofitting times and eliminating the need to remove parts. 

[0012] In a special embodiment of the invention, the 
clinchers are also correspondingly adjusted with at least 
one movable clincher by means of a drive unit. The staple 
end on the clincher is bent after piercing through the 
material to be stapled. This makes it necessary to position 
the clincher while positioning the stapling head. 
Basically, this can be accomplished by assembling the 
stapling head and clincher on a common, movable wagon. 

[0013] In another advantageous embodiment, however, the 
guides for the movable clincher (s) and movable stapling 
head(s) are separate from each other. In this design, the 
drive for moving a clincher is advantageously coupled with 
the drive for the accompanying stapling head, e.g., 
mechanically or, if need be, electrically or electronically, 
so that the clincher position is always adjusted to the 
stapling position. The advantage to this particular 
embodiment is that the space between the stapling head and 
clincher is completely devoid of mechanical components, so 
that it can be better used for the transporting unit for the 
material to be stapled. 
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[0014] In an advantageous further development of the 
invention, the drive unit for the stapling heads and/or 
clinchers is designed so that it can be actuated. This 
actuation preferably takes place electrically or 
electronically, but can also be accomplished by other means, 
e.g., pneumatically or hydraulically . The advantage to an 
actuatable drive unit in a device according to the invention 
is basically that the distance between the stapling heads 
and/or clinchers is changed automatically. Such a stapling 
device can here be incorporated in a fully automated system, 
e.g., which, if needed, automatically controls the stapling 
process given the provision of varying materials to be 
stapled. 

[0015] In order to make the stapling heads and/or 
clinchers movable, a guide is preferably provided to direct 
the motion of the stapling heads and/or clinchers. This 
type of guide is designed as a linear guide in an 
advantageous embodiment. A linear guide reflects a kind of 
motion required for changing distances on the one hand, and 
can be realized at a low cost and simultaneously high 
precision and stability in comparison to swivel or lever 
mechanisms on the other. 

[0016] Moreover, such a linear guide can be rigidly 
joined with the corresponding stapling head unit, resulting 
in a mutual interaction to improve stability. The linear 
guide hence improves the stability of the stapling head 
unit, while the stapling head unit improves the stability of 
the linear guide as a result of the rigid connection. 
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[0017] To enhance this effect, the linear guide is 
supported against the stapling head unit essentially over 
the entire length. The resultant increased stability also 
makes it possible to reduce the weight of the linear guide, 
and hence the entire stapling device, through the 
implementation of appropriate structural measures to save on 
materials or the corresponding selection of materials. 

[0018] There are great advantages to a lighter stapling 
head unit, in particular when combined with the 
aforementioned gather-staplers, in which the stapling head 
unit is movable in design as a so-called staple carriage, 
since acceleration and deceleration of the stapling head 
unit is easier, so that less effort is required for drive 
and control purposes. 

[0019] A spindle is preferably used as the drive unit for 
adjusting the stapling head distance and/or clincher 
distance. The distance can be set using a spindle without 
major additional structural modifications by means of a 
motor, which imparts rotation to the spindle. In addition, 
selecting an appropriate spindle makes it possible to 
introduce highly precise adjustments, if necessary at 
correspondingly high setting forces. Another advantage to 
the spindle is that the drive can be made self-locking, 
i.e., the motor only has to be powered for purposes of 
movement . 

[0020] If need be, however, the stapling head and/or 
clincher position can be fixed even for a spindle by using 
an appropriate motor design, e.g., a stepping motor with 
holding torque. 
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[0021] In a special embodiment of the invention with 
spindle drive, only one stapling head and/or only one 
clincher is moveably driven by a spindle, while another 
stapling head and/or clincher is statically arranged 
relative to the stapling head unit. Two spindle drives can 
also be used to move two stapling heads and/or two clinchers 
into virtually any position desired independently of each 
other. For example, a spindle with a left-hand and right- 
hand thread and corresponding spindle nuts can basically be 
used to drive the stapling heads and/or clinchers in such a 
way as to drive two stapling heads or two clinchers in 
opposite directions to set the desired distance between the 
stapling heads or between the clinchers. 

[0022] If more than two stapling heads or clinchers are 
provided, the desired distance can be set using two or more 
spindles, but also using spindle sections with varying 
pitches . 

[0023] The drive for setting the stapling heads and/or 
clinchers is preferably electrical in design, which is 
enabled by combining a spindle drive with electric motor as 
described above, for example. 

[0024] However, other drive variations are basically also 
possible, e.g., pneumatic or hydraulic drives with 
corresponding motors or cylinders. 

[0025] In a further development of the invention, a 
position sensor is provided for at least one stapling head 
position and/or at least one clincher position. 
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[0026] This one stapling head position and/or clincher 
position can, for example, represent a reference position, 
which is used as the basis for establishing the respective 
set position. This ensures that the set position is always 
approached under identical conditions, in particular from 
the same direction, so that a mechanical play in the drive 
unit or even the gear unit always generates an effect that 
is reproducible, and hence to be taken into account when 
setting the position. 

[0027] Such a position sensor can also be used as 
position switch to avoid undesired extreme positions that 
might be caused by a stapling head or clincher approaching 
other components. 

[0028] Continuous position detection over a specific 
range of settings to be assumed by the stapling head or 
stapling heads and/or the clincher or clinchers offers even 
greater advantages. On the one hand, this makes it possible 
to monitor the actually set stapling head and/or clincher 
position. On the other hand, actual position acquisition 
can also be used for position control. A corresponding 
control circuit hence makes it possible to reliably set the 
respective position. The outlay of effort necessary to 
realize the drive and setting unit can here be reduced, 
since the desired set position is also found via position 
control even given certain fluctuations in position 
reproducibility owing to drive and setting unit tolerances. 

[0029] In a particularly advantageous further development 
of the invention, an additional locking device is provided, 
which fixes the set position of the stapling head or 
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stapling heads and/or the clincher or clinchers. Such an 
additional locking unit is advantageous in particular in 
moving staple carriages of the kind described above, since 
high accelerations not intended to impact the stapling head 
and/or clincher position must here be absorbed. When using 
an additional locking device, the drive unit and setting 
unit must only absorb part, if any, of these forces. 

[0030] Also preferably provided is a drive, if possible a 
controllable drive for operating the locking device, to 
further enable the largely automated operation of the device 
according to the invention. 

[0031] In a special embodiment, the locking unit is 
designed as a clamping device. A clamping device can be 
made readily detachable, and in addition can be used at any 
time over a specific covered distance in varying positions. 

[0032] The drive for the locking device can here be 
electrical, pneumatic and/or hydraulic in design. If 
necessary, inserted transmission components can be provided 
for actuating the locking device, e.g., a bond train, lever 
system or the like. 

[0033] The clamping device is realized, for example, by 
providing a clamping component that moves relative to the 
stapling head unit, and a clamping component that is fixed 
relative to the stapling head unit. Actuating the movable 
clamping component here produces the desired locking effect. 

[0034] A movable clamping component is preferably 
designed to move with the stapling head and/or [clincher] or 
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secured to the latter. This configuration makes it easier 
to clamp the stapling head and/or clincher in various 
positions, wherein a clamping component extending over the 
entire range of adjustment, e.g., in the form of a clamping 
rail or the like, would essentially also be conceivable for 
use in fixing the stapling head or stapling heads and/or the 
clincher or clinchers in various settings. 

[0035] The clamping component fixed relative to the 
stapling unit is preferably designed separate from the 
guide, in particular in the case of a linear guide. This 
makes it possible to avoid an additional load on the 
stapling head or clincher guide. 

[0036] To actuate the movable clamping component, a 
pressure and/or tension component is advantageously also 
provided, if possible acting perpendicular to the shifting 
direction. This perpendicular exposure to forces exerted by 
the provided pressure and/or tension component prevents the 
stapling head and/or clincher from undesirably shifting in 
its guide upon actuation of the clamping device or pressure 
and/or tension component. 

[0037] In a preferred embodiment of the invention, a 
pressure piston is provided as a movable clamping component. 
Such a pressure piston, e.g., a pneumatic or hydraulic 
pressure piston, can be secured to a movable stapling head 
and/or a movable clincher without any problem, and activated 
in different positions. 

[0038] In addition, it is advantageous for a clamping 
drive to be provided with a force transmission device to 
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actuate the movable clamping element. Despite the 
application of high clamping forces, the drive can as a 
result be given small dimensions, thereby reducing the 
expense. Toggle levers and/or spline rollers can be used as 
the clamping drive with force transmission device. 

[0039] After actuation, the clamp can be mechanically 
locked, e.g., via spring resistance, or maintained by the 
corresponding actuating medium, e.g., compressed air or 
hydraulic fluid. It is only important that the locking 
device be reliably locked when the desired stapling head 
and/or clincher position has been set, and operations are 
initiated in which the stapling device according to the 
invention is moved and exposed to corresponding acceleration 
forces in the process. 

[0040] A stapling device according to the invention is 
preferably used in conjunction with a staple carriage of a 
gather-stapling machine which is designed to move material 
to be stapled during the stapling operation. These gather- 
stapling machines are characterized in that a staple 
carriage or staple wagon is entrained in the motion of the 
stack of sheets in the gathering and transporting unit that 
are to be stapled during the stapling process, so that 
stapling takes place during transport of the material to be 
stapled. Therefore, the material to be stapled need not be 
stopped or decelerated for stapling purposes, and then 
accelerated again for continued transport. However, the 
staple carriage or staple wagon is exposed to corresponding 
deceleration and acceleration movements so as to execute the 
synchronous motion during the stapling process on the one 
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hand, and return to the start position again for the next 
stack of sheets on the other. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING (S) 

[0041] An embodiment of the invention is shown in the 
drawing, and shall be explained in greater detail below 
based on the figures, 

[0042] Shown on: 

Fig* 1 is a perspective view of a device according 
to the invention, inclined, viewed from the front, and on 

Fig. 2 is a perspective view of the device, 
inclined, viewed from the back. 

DETAILED DESCRIPTION OF THE INVENTION INCLUDING BEST MODE 
[0043] The stapling device 1 according to Fig. 1 
comprises a stapling head unit in the form of a movable 
staple carriage 2, which is mounted on a linear guide 3 so 
that it can shift. The staple carriage can be moved 
synchronously with a gathering and transporting unit to 
gather and transport the material to be stapled, and hence 
can be used in a so-called gather-stapler. 

[0044] Two stapling heads 4, 5 are secured to the staple 
carriage 2 in such a way that they can shift in the 
direction of the double arrow P. The stapling heads 4, 5 
are here each mounted on a stapling head wagon 6, 7. The 
stapling head wagons 6, 7 envelop two linear guides 8, along 
which movement in the direction of the double arrows P takes 
place. 
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[0045] A spindle 9, 10 is provided for driving the 
shifting motion. The spindle 9 is here engaged with a 
female thread (not shown in any greater detail) of the 
stapling head wagon 6, while the spindle 10 is engaged with 
a corresponding female thread (also not shown in any greater 
detail) of the stapling head wagon 7. Accordingly, the 
spindle 9 intersects the stapling head wagon 7 without any 
frictional connection, while the spindle 10 intersects the 
stapling head wagon 6 without any frictional connection, 

[0046] A crown gear 11 drives the spindle 9 on one side 
of the staple carriage 2, while another crown gear 12 drives 
the spindle 10 on the other face. 

[0047 Two so-called clinchers 13, 14 are mounted below 

the stapling heads 4, 5 on accompanying clincher wagons 15, 
16. The clinchers 13, 14 are used to bend the staples after 
they have been driven into the material to be stapled. The 
clincher wagons 15, 16 are channeled in linear guides 17, 
18, and are driven by two spindles 19, 20 to mirror the 
stapling head wagons 6, 7, so that the clincher wagons 15, 
16 carrying the clinchers 13, 14 move synchronously with the 
stapling head wagon 6, 7. 

[0048] As visible from the face, the spindles 19, 20 are 
driven by two additional crown gears 21, 22, wherein the 
drive is positively coupled with the belt drive of the 
stapling head wagons 6, 7 by a toothed gearing 23, 24 (see 
Fig. 2) . 

[0049] The clinchers 13, 14 are bolted just as the 
spacers 25, 26 used to secure the clinchers 13, 14 to the 
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respective clincher wagons 15, 16, which makes them 
replaceable. This is advantageous when retrofitting to 
other clamp sizes and performing maintenance and repair 
work. 

[0050] Discernible on Fig. 2 are two longitudinal slots 
27, 28 in a type of intermediate wall 29, which are each 
intersected by two bolt mounts 30, 31, 32, 33. The bolt 
mounts 30, 31, 32, 33 are rigidly connected with the 
stapling head wagons 6, 7 on the opposing side of the 
intermediate wall 29. 

[0051] Two respective pressure pistons 34, 35, 36, 37 
abut the intermediate wall 29 in the lateral area of the 
slots 27, 28, thereby clamping the respective stapling head 
wagon 6, 7 to the intermediate wall 29. A respective toggle 
lever mechanism 38, 39 is provided for tensioning the 
pressure pistons 34, 35, 36, 37. The toggle lever mechanism 
38, 39 can be spring mounted, for example, but also be 
pneumatically, hydraulically or electrically braced and 
released. In this embodiment, two pneumatic cylinders 40, 
41 are provided for releasing spring-mounted toggle lever 
mechanisms 38, 39. As a result, pneumatic actuation is only 
necessary' during the adjustment process. 

[0052] The toggle lever mechanisms 38, 39 with the 
pressure pistons 34, 35, 36, 37 fix the stapling head wagons 
6, 7 in the desired position via clamping to the 
intermediate wall 29. This is particularly advantageous 
when using the entire device 1 as the staple carriage 2, 
which moves along the linear guide 3 synchronously with the 
material to be stapled. In each stapling step, the stapling 
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device 1 must in this case be accelerated, stopped, 
returned, stopped again and accelerated once more. The 
acceleration forces arising here need only be partially 
absorbed by the spindle drives 9, 10 in this embodiment. 
The clamping device intercepts most of acceleration forces 
via the pressure pistons 34, 35, 36, 37 and the intermediate 
wall 29. 

[0053] Also discernible in the back on Fig. 2 is that the 
linear guide 8 is bolted with the staple carriage 2 
essentially over its entire length by equidistant fastening 
bolts 42. This improves the stability of the linear guide 
and the housing of the staple carriage 2, making it possible 
to reduce the weight of the linear guide or housing via 
appropriate material savings or selection. 

[0054] The arrangement of both drive motors 45, 4 6 for 
driving the stapling wagons 6, 7 or clincher wagons 15, 16 
is also evident from the recesses 43 and 44 on Fig. 2. The 
drive motors 45, 4 6 are accommodated inside the housing of 
the staple carriage 2, so that they do not outwardly 
project. 

[0055] A locking or clamping device is only provided for 
fixing the stapling heads in the embodiment shown, but not 
for the clinchers. Depending on the embodiment, however, a 
corresponding locking device can also be provided for the 
clinchers . 
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